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DESCRIPTION 

Portable Apparatus 

5 Technical Field 

The present invention relates to a portable apparatus such as a portable 
telephone, for example, provided with a display device, and more particularly, it relates 
to a portable apparatus reducing power consumption of a display device and improving 
luminance at the time of lighting the display device. 
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Background Technique 

In general, there is the one described in Japanese Patent Application Laid-Open 
No. 2002-51 135 as a portable telephone provided with a display device posting incoming 
call information. This portable telephone is a folio-type portable telephone, which is 
15 provided with a character display part on the back surface of a display-side casing 
provided with a main display part as an incoming call information display part. When 
there is an incoming telephone call, an LED (light-emitting diode) provided therein as a 
provided backlight emits light to highlight a character of a telephone pattern to post the 
incoming call. 

2 0 While this prior art uses light emission of the light-emitting diode as the 

backlight and it is necessary to highlight the character display part in high luminance so 
that the user confirms the incoming telephone call on a separate position, it has been 
necessary to feed a high current to the light-emitting diode therefor. In other words, this 
prior art has such a problem that the same cannot light the character display part in high 

2 5 luminance or requires large power consumption even if the former can light the latter in 
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high luminance. 

As another prior art, there is the one described in Japanese Patent Application 
Laid-Open No. 2001-136247. This prior art is a folio-type portable telephone, which is 
provided with display means consisting of a liquid crystal display device or the like as an 
5 auxiliary display part on the back surface of a display-side casing provided with a main 
display part. The display means digitally displays a numerical value as to the length of 
a call, while analogly displaying an hourglass. 

However, since this conventional apparatus also uses a light-emitting diode as a 
backlight and the transmittance of the liquid crystal display device is as low as not more 
10 than 10 %, there is such a problem that the same cannot make display in high luminance 
or requires large power consumption even if the same can make display in high 
luminance, similarly to the aforementioned prior art. 

An object of the present invention is to obtain a portable apparatus having a 
display device capable of display of high luminance with low power consumption. 
1 5 The display device of the portable apparatus according to the present invention 

can display various indications such as letters and images in high luminance. 

Disclosure of the Invention 

The portable apparatus according to the present invention comprises an LED 

2 0 display panel which is arranged in a display window formed on the surface of a casing 
accommodating electronic components, and which has a plurality of light-emitting diodes 
(LEDs) outwardly projecting light and matrix-arranged in a plane, a display control unit 
controlling display of the light-emitting diodes of the aforementioned LED display panel 
on the basis of input display data, a main control unit outputting the aforementioned 

2 5 display data displayed on the aforementioned LED panel to the aforementioned display 
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control unit and a battery supplying power to the aforementioned LED display panel, the 
display control unit and the main control unit. 

According to the present invention, therefore, display of high luminance with 
low power consumption is enabled by the matrix-arranged light-emitting diodes. 
5 The portable apparatus according to the present invention comprises a hinge 

coupling an end of an operation-side casing having an operation part and an end of a 
display-side casing having a main display part with each other for pivotable movement 
thereof, an LED display panel which is arranged in a display window formed on a casing 
surface of the aforementioned display casing side other than a surface provided with the 

10 main display part, and which has a plurality of light-emitting diodes (LEDs) outwardly 
projecting light and matrix-arranged in a plane, a display control unit controlling display 
of the light-emitting diodes of the aforementioned LED display panel on the basis of 
input display data, a main control unit outputting the aforementioned display data 
displayed on the aforementioned LED panel to the aforementioned display control unit 

15 and a battery supplying power to the aforementioned LED display panel, the display 
control unit and the main control unit. 

According to the present invention, therefore, light-emitting diodes 
matrix-arranged in a folio-type portable apparatus enable display of high luminance with 
low power consumption. 

2 0 In the portable apparatus according to the present invention, the battery is 

provided in the operation-side casing. 

According to the present invention, therefore, the battery is provided on the 
operation-side casing and the LED display panel is provided on the display-side casing, 
whereby the weight balance of both casings becomes better, and operability improves. 

2 5 In the portable apparatus according to the present invention, the main display 
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part is provided on a surface of the aforementioned display-side casing facing the 
aforementioned operation-side casing when the operation-side casing and the display-side 
casing are in their closed position and the LED display panel is provided on a surface of 
the aforementioned display-side casing opposed to the surface provided with the main 
5 display part at a normal time, while the aforementioned display-side casing is configured 
to be rotatable by at least 180° about a direction perpendicular to the core of a hinge axis. 

According to the present invention, therefore, it is a folio-type biaxial hinge 
portable apparatus, and it is possible to operate the operation part while observing the 
LED display panel. 

1 0 The portable apparatus according to the present invention has a camera imaging 

an object and an operation part photographically operating this camera, while the LED 
display panel is so arranged that the light-emitting diodes project light in a direction to 
which the aforementioned camera is directed in operation of the aforementioned camera 
and the display control unit controls lighting of the aforementioned light-emitting diodes 

15 in association with the photographic operation of the aforementioned camera. 

According to the present invention, therefore, it is possible to make the LED 
display panel function as a flashlight in association with the photographic operation of 
the camera. 

In the portable apparatus according to the present invention, the display control 
20 unit controls display of the luminescent color of the light-emitting diodes to white or 
another luminescent color. 

According to the present invention, therefore, it is possible to project light of a 
user's favorite luminous color from the LED display panel functioning as a flashlight. 

The portable apparatus according to the present invention renders the display 
25 control unit capable of controlling lighting of a previously set number of the 
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light-emitting diodes. 

According to the present invention, therefore, it is possible to set the number of 
the light-emitting diodes functioning as flashlights in response to ambient brightness. 

The portable apparatus according to the present invention has a photosensor 
5 sensing ambient brightness, while the display control unit controls lighting of the 
light-emitting diodes of a number corresponding to the brightness sensed by the 
aforementioned photosensor. 

According to the present invention, therefore, it is possible to automatically set 
the number of the light-emitting diodes functioning as flashlights in corresponding to the 
1 0 ambient brightness sensed by the photosensor. 

In the portable apparatus according to the present invention, the LED display 
panel is detachably arranged in the display window. 

According to the present invention, therefore, it is possible to replace the LED 
display panel with another LED display panel. 
15 The portable apparatus according to the present invention is capable of 

substitutional^ arranging another LED display panel performing display of a different 
luminescent color in the display window. 

According to the present invention, therefore, it is possible to substitute the 
LED display panel of the different luminous color. 
2 0 The portable apparatus according to the present invention has an operation key 

operable in a state that the operation-side casing and the display-side casing are in their 
closed position, so that the main control unit can switch display contents of the LED 
display panel by operation of this key. 

According to the present invention, therefore, it is possible to switch the display 
25 contents of the LED display panel in a state closing the folio-type portable apparatus. 
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In the portable apparatus according to the present invention, the LED display 
panel has a lattice plate having a plurality of latticelike holes formed on the plurality of 
light-emitting diodes arranged in a matrix in coincidence with the arrangement of the 
plurality of light-emitting diodes, while the aforementioned light-emitting diodes 
5 outwardly project light through the holes of the aforementioned lattice plate. 

According to the present invention, therefore, it is possible to prevent 
interference by light emission of adjacent light-emitting diodes by the lattice plate. 

In the portable apparatus according to the present invention, the LED display 
panel has a diffusion sheet diffusing light on the lattice plate, and the light-emitting 
10 diodes outwardly project light through the holes of the aforementioned lattice plate and 
the diffusion sheet. 

According to the present invention, therefore, it diffuses the light emitted by 
each light-emitting diode with the diffusion sheet, whereby the display of the LED 
display panel becomes easy to observe. 
1 5 The portable apparatus according to the present invention makes the diffusion 

sheet a colored diffusion sheet. 

According to the present invention, therefore, it is possible to render the display 
of the LED display panel the user's favorite color. 

The portable apparatus according to the present invention has a speaker 
20 generating a warning sound by operation, so that the display control unit can control 
display of the light-emitting diodes of the LED display panel in association with the 
aforementioned operation. 

According to present invention, therefore, it is possible to make display of high 
luminance on the LED display panel along with the warning sound. 
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Brief Description of the Drawings 

Fig. 1 is perspective views showing an embodiment 1 applying the present 
invention to a folio-type portable telephone. 

Fig. 2 is a perspective view showing a state of closing the folio-type portable 
telephone according to the embodiment 1 . 

Fig. 3 is a folio-type portable telephone block diagram according to the 
embodiment 1. 

Fig. 4 is diagrams showing exemplary displays displaying images on an LED 
display panel 9 according to the present invention. 

Fig. 5 is perspective views showing an embodiment 2 applying the present 
invention to a folio-type portable telephone. 

Fig. 6 is a perspective view showing an embodiment 3 applying the present 
invention to a portable telephone provided with a camera. 

Fig. 7 is a perspective view showing an embodiment 4 rendering an LED 
display panel replaceable. 

Fig. 8 is a perspective view showing an embodiment 5 providing on 
light-emitting diodes of an LED display panel 9 a lattice plate matched with the 
arrangement of the light-emitting diodes. 

Fig. 9 is a perspective view showing an embodiment 6 rendering a window 34 
replaceable with another window 34 of a different color. 

Fig. 10 is a perspective view showing an embodiment 7 rendering a diffusion 
sheet 33 replaceable with another diffusion sheet 33 of a different color. 

Fig. 1 1 is a perspective view showing exemplary usage making an LED display 
panel of a portable apparatus loaded on a charging holder display a time pattern. 

Fig. 12 is a diagram showing exemplary usage performing affinity divination 
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with two portable telephones. 

Fig. 13 is a diagram showing exemplary usage as a crime prevention buzzer. 

Best Modes for Carrying Out the Invention 

Fig. 1 is perspective views showing an embodiment 1 applying the present 
invention to a folio-type portable telephone, Fig. 1(a) is a perspective view observing the 
folio-type portable telephone from the front side in an open state, and Fig. 1(b) is a 
perspective view observing the same from the back side. 

In the figures, 1 is an operation-side casing, having an operation part in which a 
plurality of operation keys 2 are arranged, an end of which is coupled with an end of a 
display-side casing 4 by a hinge 3. A microphone 5 used by a user for a call is provided 
on another end of the operation-side casing 1 . On the other hand, a main display part 6 
displaying letters and images is provided on the front side of the display-side casing 4 as 
shown in Fig. 1(a). This main display part 6 is a liquid-crystal display device (LCD). 
A receiver 7 outputting the voice of a called/calling person is provided on the other end 
of the display-side casing 4. An LED display panel 9 in which a plurality of 
light-emitting diodes (LEDs) 8 are matrix-arranged is provided on the back side of the 
display-side casing 4 as shown in Fig. 1 (b). This LED display panel 9 is mounted on a 
display window formed on the back surface of the display-side casing 4, to arrange the 
light-emitting diodes 8 in n rows by m columns, by 153 pieces in 9 rows by 17 columns 
in the example of the figures. The light-emitting diodes 8 are implemented at a pitch of 
3.2 mm, and the size of a display part of the LED display panel 9 is about 2.4 inches 
(53.9 mm by 28. 3 mm). Therefore, the LED display panel 9 occupies substantially the 
overall area of the back surface of the display-side casing 4, and can make display of high 
luminance on a relatively large screen. 
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Fig. 2 shows a state of closing the folio-type portable telephone according to 
the embodiment 1 of the present invention. In the figure, 10 are side keys, arranged on a 
side surface of the display-side casing 4, which are operable in a state that the 
operation-side casing 1 and the display-side casing 4 are in their closed position. The 
5 side keys 10 are keys switching of display contents on the LED display panel 9 and 
ON-OFF controlling display of the LED display panel 9. 

The circuit structure of the folio-type portable telephone according to the 
embodiment 1 of the present invention is now described. 

Fig. 3 is a folio-type portable telephone block diagram according to the 
1 0 embodiment 1 . In the figure, 1 1 is an antenna for making radio communication, which 
receives electric waves received from the called/calling person and inputs the same in a 
radio part 12. The radio part 12 amplifies and frequency-converts an input signal, and 
inputs the same in a baseband IC 13. The baseband IC 13 as a main control unit takes 
charge of control of the overall portable telephone, and operates according to a program 
15 stored in a memory part 14. The memory part 14 stores various data and data processed 
by the baseband IC 13 in addition to the program operating the baseband IC 13. 

When there is an incoming telephone call, the baseband IC 13 operates a 
speaker through a sound part 15 to post the incoming call to the user, while connecting a 
line with a terminal of the calling person and enabling the call with the microphone 5 and 
20 the receive 7 when the user responds to the incoming call. The user's voice is 
incorporated into the portable telephone through the microphone, and transmitted through 
the sound part 15, the baseband IC 13, the radio part 12 and the antenna 11. 

17 is an operation part consisting of the operation keys 2 and the side keys 10. 
18 is an RTC (real time clock), which outputs correct time information. A power 
2 5 control part 19 supplies power generated by a battery 20 to each part, while supplying 
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power input from a charging terminal 21 to the battery 20 and charging the battery 20. 
The battery 20 is accommodated in the operation-side casing 1. 22 is infrared 
communication means for performing local data communication, and 23 is a camera (not 
shown in Fig. 1 and Fig. 2) built in the portable telephone. 
5 9 is an LED display panel, which consists of a control microcomputer 24, an 

X-directional control driver 25, a Y-directional control driver 26 and the light-emitting 
diodes 8 matrix-arranged in 9 rows by 17 columns. The control microcomputer 24, the 
X-directional control driver 25 and the Y-directional control driver 26 function as a 
display control unit controlling display of the light-emitting diodes 8. 

10 In the portable apparatus according to the present invention, the light-emitting 

diodes 8 are matrix-arranged on the surface of a portable apparatus casing, and display of 
high luminance is obtained with low power consumption. Fig. 4 shows exemplary 
displays displaying images on the LED display panel 9 according to the present invention. 
Fig. 4(a) is an example displaying a pattern such as a graphic or a design, which is 

15 displayed when the portable telephone receives an incoming call, or during a call, for 
example. As to the pattern displayed on the LED display panel 9, it is possible to scroll 
the display in the horizontal direction and the vertical direction, flash the display, or 
display the same with gradation. Therefore, it can make display of high luminance and 
impactive display, whereby the user can notice an incoming call also when the portable 

2 0 telephone receives the incoming call on a position separating from the user. 

The memory part 14 of Fig. 3 stores such a display pattern, and when the 
baseband IC 13 senses an incoming call, it reads the data of the display pattern from the 
memory part 14 and transfers the same to the control microcomputer 24. The control 
microcomputer 24 receiving the data of the display pattern drives the X-directional 

25 control driver 25 and the Y-directional control driver 26 on the basis of this data, to make 
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the matrix-arranged light-emitting diodes 8 display the pattern such as the graphic or the 
design. 

It is also possible for the user to create the display pattern by key entry with the 
operation keys 2 and register the same in the memory part 14, and it is further possible to 
5 register a display pattern data-received from outside in the memory part 14. 

Fig. 4(b) shows an example making the LED display panel 9 display a time. 
It displays 22 o'clock 35 minutes in the illustration. This display is displayed by 
operating the side keys 1 0 when the user wishes to know the current time, for example. 

Assuming that the user presses the side keys 10 of the operation part 17 in Fig. 
10 3, the baseband IC 13 detects the pressing of the side keys 10. The baseband IC 13 
reads the current time from the RTC 18, and converts this time data to display pattern 
data stored in the memory part 14 therein. The display pattern data converted in the 
baseband IC 13 is transferred to the control microcomputer 24, and this control 
microcomputer 24 drives the X-directional control driver 25 and the Y-directional control 
1 5 driver 26 to make the matrix-arranged light-emitting diodes 8 display the pattern of time 
display. 

It is possible to operate the side keys 10 in a state closing the folio-type 
portable telephone, whereby the user can immediately confirm the time when he/she 
wishes to know the current time. 

2 0 Fig. 4(c) shows an example displaying letters on the LED display panel 9. 

The illustrated example is an example displaying "FIGHT". As to the letters displayed 
on the LED display panel 9, it is also possible to register letter patterns input by the user 
through the operation keys 2 in the memory part 14, and it is further possible to register 
letter patterns data-received from outside in the memory part 14. 

25 In other words, when the user operates the operation keys 2 of the operation 
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part 17 or the side keys 10 thereof, the baseband IC 13 senses this and reads a letter 
pattern corresponding to the key operation from the memory part 14. The read letter 
pattern is transferred to the control microcomputer 24, and this control microcomputer 24 
drives the X-directional control driver 25 and the Y-directional control driver 26 to make 
5 the matrix-arranged light-emitting diodes 8 display the pattern of the letters. 

The present invention, which is characterized in making display of high 
luminance with low power consumption, is now contrasted with power consumption and 
luminance of a generally conventionally used liquid crystal display (LCD). 

In the case of the LED display panel according to the present invention, it 

10 becomes about 2.4 inches (53.9 mm by 28.3 mm) when matrix-arranging the 
light-emitting diodes in 9 rows by 17 columns at a pitch of 3.2 mm. Luminance is about 
400 cd/m 2 , and power consumption at this time becomes 180 mA from 20 mA by 9 lamps 
when feeding a current of 20 mA to one light-emitting diode since it lights the same by 
successively scanning the same row by row. Further, the control part consumes power 

15 by about 10 mA, whereby the power consumption becomes about 190 mA in total. 

On the other hand, while luminance of the LCD is generally 200 cd/m 2 , it is 
necessary to feed a current of 60 mA to four light-emitting diodes used as backlights 
when wishing to obtain luminance of 400 cd/m 2 on a screen of 2.4 inches. Current 
consumption of the LCD body is 10 mA, whereby it becomes four lamps x 60 mA + 10 

2 0 mA, and the power consumption becomes 250 mA. 

In other words, when contrasting display by the LED display panel 9 according 
to the present invention and display of the LCD with each other, it can be said that the 
LED display panel 9 is the one superior in luminance, power consumption and visibility 
from afar although the same is inferior in resolution. 

25 As hereinabove described, a display of high luminance is obtained with low 
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power consumption according to the embodiment 1 of the present invention. 

Further, it accommodates the relatively heavy battery 20 in the operation-side 
casing 1 while providing the LED display panel 9 in the display-side casing 4, whereby 
weight balance becomes better and operability improves as compared with a case of 
5 providing the LED display panel 9 on the same operation-side casing 1 as the battery 20. 

Further, it is possible to display a pattern of time display or a letter pattern on 
the LED display panel 9 by operation of the side leys 10, whereby it is possible to easily 
make display in a state that the operation-side casing 1 and the display-side casing 4 are 
in their closed position. 
1 0 An embodiment 2 of the present invention is now described. 

Fig. 5 is perspective views showing the embodiment 2 applying the present 
invention to a folio-type portable telephone. In this embodiment 2, an operation-side 
casing 1 and a display-side casing 4 are configured to move pivotably with a hinge 3, 
while the display-side casing 4 is constituted to be rotatable about a direction 
1 5 perpendicular to the axis of the hinge 3 through a rotation axis 27. 

Fig. 5(b) is a normal state, in which a main display part 6 faces the 
operation-side casing 1 when the operation-side casing 1 and the display-side casing 4 are 
in their closed position. In this normal state, a user can operate operation keys 2 while 
observing the main display part. 
2 0 Fig. 5(a) shows a state where the display-side casing 4 rotates by 90° about the 

rotation axis 27. 

Fig. 5(c) is a state further rotating the display-side casing 4 to rotate by 180°. 
In this state, the user can operate the operation keys 2 while observing an LCD panel 9. 

Therefore, it is possible to operate the operation keys 2 while observing display 
25 on the LED display panel 9 according to this embodiment 2. 
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An embodiment 3 of the present invention is now described. 

Fig. 6 is a perspective view showing the embodiment 3 applying the present 
invention to a portable telephone provided with a camera. Referring to Fig. 6, a camera 
23 is provided on the back surface of a display-side casing 4. This camera 23 is 
5 arranged toward a direction in which light-emitting diodes 8 project light. A 
photosensor 29 sensing ambient brightness is provided in the vicinity of the camera 23. 

This embodiment 3 uses the light-emitting diodes 8 of an LED display panel 9 
as flashlights in photographing with the camera 23. In other words, it makes the 
light-emitting diodes 8 emit light in association with operation of a shutter button (not 
10 shown) of the camera 23. It matrix-arranges the light-emitting diodes 8 in 9 rows by 17 
columns, and 9 light-emitting diodes 8 simultaneously emit light at the maximum. 

While it makes the light-emitting diodes 8 emit white light when employing the 
same as flashlights in general, it is possible to enjoy photographing different from a 
natural color according to a user's favor when making the same emit light of another 
1 5 luminous color such as red or blue, for example. 

While it is possible to light 9 light-emitting diodes 8 at the maximum according 
to this embodiment 3 when employing the LED display panel 9 as a flashlight, the 
number of the lighted light-emitting diodes 8 may be limited when ambient brightness is 
bright. As means for limiting the number of the lighted light-emitting diodes 8, the user 
20 may set/input the lighted number by operation of operation keys 2, or a baseband IC 13 
may perform automatic setting on the basis of a sense output of a photosensor 29 sensing 
the ambient brightness. 

An embodiment 4 of the present invention is now described. 

Fig. 7 is a perspective view showing the embodiment 4 rendering an LED 
2 5 display panel replaceable. Referring to Fig. 7, 91 and 92 are LED display panels 
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respectively, which are attachable to/detachable from a display window 30 provided on 
the back surface of a display-side casing 4. The LED display panel 91 or 92 is mounted 
on the display window 30 5 to be electrically connected to a portable telephone body 
through a connection connector 31. 
5 In other words, the LED display panels 91 and 92 are LED display panels on 

which light-emitting diodes 8 of different luminous colors are matrix-arranged, for 
example, and the LED display panel 91 is the one in which light-emitting diodes 8 
emitting light of a single color are matrix-arranged, while the other LED display panel 91 
is the one in which light-emitting diodes 8 emitting light of another single color or 

1 0 emitting light of at least two colors are matrix-arranged. 

Therefore, the user can enjoy display by mounting his/her favorite LED display 
panel 91 or 92. This embodiment 4 renders the LED display panels 91 and 92 
attachable to/detachable from the display window 30, whereby it is possible to easily 
exchange the same when the same are out of order. 

1 5 An embodiment 5 of the present invention is now described. 

Fig. 8 is a perspective view showing the embodiment 5 providing on 
light-emitting diodes of an LED display panel 9 a lattice plate matched with the 
arrangement of the light-emitting diodes and rendering the lattice plate replaceable with 
another lattice plate whose lattice shape is different. Referring to Fig. 8, 32a and 32b 

20 are lattice plates formed with lattice holes matched with the arrangement of 
matrix-arranged light-emitting diodes 8, which are selectively mounted on a display 
window 30. The shape of the lattice holes is round in the lattice plate 32a, while the 
shape of the lattice holes is rectangular in the lattice plate 32b. 

Further, a diffusion sheet 33 diffusing light is mounted on the lattice plate 32a 

25 or 32b assembled into the display window 30, while, on the diffusion sheet 33, a 
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transparent window 34 is mounted in the display window. Therefore, light projected by 
the light-emitting diodes 8 is outwardly projected through the lattice holes of the lattice 
plate 32a or 32b, the diffusion sheet and the window. 

It is possible to properly exchange the lattice plates 32a and 32b in which the 
5 shapes of the lattice holes are different, whereby it is possible to change the dot shape of 
an image displayed on the LED display panel 9. The shapes of the lattice holes, 
rendered round and rectangular in this embodiment, may alternatively be still another 
shape such as an asteroid shape. 

According to this embodiment 5, further, the diffusion sheet 33 is provided on 
10 the lattice plate 32a or 32b for diffusing the light emitted by the light-emitting diodes 8 
and thereafter projecting the light outward, whereby display of the LED display panel 9 
entirely becomes soft and smooth display. 

An embodiment 6 of the present invention is now described. 

Fig. 9 is a perspective view showing the embodiment 6 rendering a window 34 
15 replaceable with another window 34 of a different color. Referring to Fig. 9, 34a and 
34b are windows colored with different colors, and either window 34a or 34b is properly 
arranged on a diffusion sheet 33 and mounted on a display window 30. 

Therefore, the windows 34a and 34b are replaceable, whereby it is possible to 
perform display of different colors even if light-emitting diodes 8 are light-emitting 
2 0 devices of a single color. 

An embodiment 7 of the present invention is now described. 

Fig. 10 is a perspective view showing the embodiment 7 rendering a diffusion 
sheet 33 replaceable with another diffusion sheet 33 of a different color. Referring to 
Fig. 10, 33a and 33b are diffusion sheets colored with different colors, and either 
2 5 diffusion sheet 34a or 34b is properly arranged on a lattice plate 32 and mounted on a 
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display window 30. 

Therefore, the diffusion sheets 33a and 33b are replaceable similarly to the 
embodiment 6, whereby it is possible to perform display of different colors even if 
light-emitting diodes 8 are light-emitting devices of a single color, while it is possible to 
vaguely light the light-emitting diodes 8 or clearly light the same by replacing the 
diffusion sheets 33a and 33b having different transmittance. 

While the respective embodiments of the present invention have been described, 
various types of use modes are conceivable by making the best use of the display of high 
luminance with low power consumption in the portable apparatus according to the 
present invention. 

Fig. 1 1 shows an example thereof, which displays a time pattern on an LED 
display panel 9 of a portable telephone loaded on a charging holder. 

Referring to Fig. 11, 35 is a charging holder charging a battery 20 of the 
portable telephone, to which a connecting cord 36 for connecting the same to an external 
power source is connected. The portable telephone loaded on the charging holder 35 
displays the time pattern on the LED display panel 9. 

In other words, the user previously sets setting of making clock display during 
charging by operating the operation keys 2 of the operation part 17 in Fig. 3. This 
setting is stored in the memory part 14 by the baseband IC 13. 

When the portable telephone is loaded on the charging holder 35 and the 
external power source is supplied to the charging terminal 21, the power control part 19 
detects this and starts charging the battery 20, while posting that the same is under 
charging to the baseband IC 13. 

When knowing that setting under charging is in setting of displaying the time 
pattern on the LED display panel 9 by referring to the memory part 14, the baseband IC 
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13 reads the current time data from the RTC 18. The read time data is converted in the 
baseband IC 13 to display pattern data stored in the memory part 14, and transferred to 
the control microcomputer 24 controlling the LED display panel 9. The control 
microcomputer 24 receiving the display pattern data makes the LED display panel 9 light 
5 the pattern of clock display through the X-directional control driver 25 and the 
Y-directional control driver 26. The baseband IC 13 reads the current time data from 
the RTC 106 every constant time, and updates the time display on the LED display panel 
9. 

While it is assumed that this exemplary usage performs time display on the 
10 LED display panel 9 when the portable telephone is loaded on the charging holder 35, it 
may perform another display such as letter display. 

Fig. 12, showing another exemplary usage, is a diagram showing exemplary 
usage for performing affinity divination with two portable telephones. 

Fig. 12 shows the back surfaces of display-side casings 4a and 4b of the two 
1 5 portable telephones, in which 8a and 8b are matrix-arranged light-emitting diodes and 9a 
and 9b are LED display panels. As this exemplary usage, infrared communication 
means 22a and 22b as local data communication means are provided on the respective 
portable telephones. 

Operations are now described by Fig. 3. 
2 0 In other words, respective users set the two portable telephones to an affinity 

divination mode by operating the operation keys 2. When recognizing the affinity 
divination mode, the baseband IC 13 of each portable telephone starts an affinity 
divination program stored in the memory part 14. When thereafter approximating the 
two portable telephones to an infrared-communicable distance and each user operates a 
25 communication start key, the baseband IC 13 transmits information such as the date of 
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birth and the blood type stored in the memory part 14 to the counter portable telephone 
via the infrared communication means 22a. The counter portable telephone receiving 
the data via the infrared communication means 22b similarly returns information such as 
the date of birth and the blood type stored in the memory part 14 via the infrared 
5 communication means 22b. 

The baseband IC 13 in each of the two portable telephones compares the 
counter information and its own information with each other, operates affinity according 
to the program stored in the memory part 14, and transfers resulting display pattern data 
to the control microcomputer 24. The control microcomputer 24 receiving the display 

1 0 pattern data makes the LED display panel 9a or 9b display the display pattern through the 
X-directional control driver 25 and the Y-directional control driver 26. While the 
exemplary displays of Fig. 12 display a single heart shape on the two LED display panels 
9a and 9b, another mark, another graphic or other letters are also available. It is also 
possible to synchronize the two LED display panels 9a and 9b with each other to make 

1 5 flash display. 

Fig. 13 is a diagram showing exemplary usage as a crime prevention buzzer. 
When the user presses an emergency alarm button by key 17 operation or calls 
a police station or a fire station by an unforeseen accident or the like, the baseband IC 13 
makes a speaker 112 sound an emergency beep through a sound part 111 according to a 

20 program of the memory part 14, while lighting the LED display panel 9. Display 
pattern data of "SOS" shown in Fig. 13 is stored in the memory part 14, and the baseband 
IC 13 transfers the display pattern data to the control microcomputer 24. The control 
microcomputer 201 receiving the display pattern data makes the LED display panel 9 
light a pattern in the emergency alarm through the X-directional control driver 25 and the 

2 5 Y-directional control driver 26. 
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According to this exemplary usage, therefore, it is possible to make warning 
display of high luminance along with a warning sound. 

Industrial Availability 

It is possible to utilize the portable apparatus according to the present invention 
in the field of a portable radio terminal such as a portable telephone, a portable 
information terminal and the like. 



